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(54) Joint prosthesis 

(57) A prosthesis for a joint, especially 

a knee joint, between bones 

comprising a first component adapted 

for connection to a first bone and 
having a convex portion which 
engages a bearing portion on a second 
component adapted for connection to 
a second bone, and in relation to 
which said convex portion can roll 
and/or slide when said first 
component is angularly displaced 



reanrt^ardly from an extended position 
to a flexed position, link means 
extending between the components 
which are pivoted to the first 
component, which can slide in the 
second component in a direction 
towards the first component and 
which are mounted therein to allow or 
cause the position of engagement of 
the convex portion on the bearing 
portion to vary in a direction or 
directions extending forwardly and 
rearwardly when the joint is flexed. 
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SPECIFICATION 
Joint prosthesis 

This invention relates to a joint prosthesis 
which is particularly although not exclusively 
5 applicable for use as a human knee joint 

In a known type of knee joint prosthesis as 
shown in UK Patent Application 2 088 724 a first 
component is provided which has a convex 
surface which engages a concavely curved surface 
10 on a second component The components are 
interconnected by a link member which has an 
enlarged head captively located in a cavity in the 
first component The cavity can be formed as a 
plastic insert and has an elongate shape, which 
1 5 can be straight or curved and through which a 
camming action causes flexion of the joint to be 
accompanied by a rearward sliding movement of 
the first component on the second component 
thus increasing the range of permitted flexion of 
20 the joint 

A disadvantage of this earlier construction Is 
the difficulty in designing the shape of the cavity 
in the insert and in the rearward movement which 
will tend to be jerky as the enlarged head moves 
25 out of the position in which it is located when the 
components are in their extended positions. 

The present invention is intended to provide a 
construction in which a rearward movement of a 
first component on a second component is 
30 allowed or caused by or during flexion of the joint 
The term "rear" is used herein to define the 
side of the joint towards which the components 
move when the joint is flexed. Thus, in a knee joint 
this would be the posterior side of the joint. If the 
35 invention is employed in other joints however, it 
might be the anterior side of the joint for example, 
if the joint is used in an elbow. 

According to the present invention a prosthesis 
for a joint between bones comprises a first 
40 component adapted for connection to a first bone 
and having a convex portion which engages a 
bearing portion on a second component adapted 
for connection to a second bone, and in relation to 
which said convex portion can roll and/or slide 
45 when said first component is angularly displaced 
reanft^ardly from an extended position to a flexed 
/ position, li nk means extending between the 
/ rnniQQnents which are pivoted lo mftwst 
/ j^nm ponent . w hich can slide in the seco nd 
(bO c omponent in a direction towards t he first 
I component and which are mouTUeU llieie in to 
>^ allow or cause the position of engagement of the 
convex portion on the bearing portion to vary in a 
direction or directions extending forwardly and 
55 rearwardly when the joint is flexed. 

Thus, according to one aspect of the invention 
the lifl^Lioaan s can slide and pivot about 
mo agble axisln the secona compofient tli us 
allowing the reldlive mov^theiit between the 
60 convex portion and the bearing portion when the 
joint is flexed. 

In order to provide controlled relative 
movement the said link means can be guided to 
slide in the second component along an axis 



65 extending reanA^ardly and towards the first 
component, the link means being located in the 
first component so that the link pivot to the first 
component is moved away from the second 
component when the joint is flexed to cause the 

70 first component to move rearwardly in relation to 
the second component 

In a second construction the link means can 
include a link member one end of which is 
pivoted to the first component and the other end 

75 of which Is guided to slide in a bore in the second 
component and oblique to a general longitudinal 
axis thereof. 

If desired means can also be provided for 
allowing the link means limited free rearward 

80 movement in relation to the guided movement to 
accommodate variation to the movement 
between the first and second component when 
the joint is flexed and which can be caused, for 
example, by the shape of the convex portion 

85 and/or by the mutual requirements of the muscles 
and ligaments In the joint when located in 
position. 

The fagnnnq pnrtion o n the second component 
can have an opening through which the link 
90 means extend into the second component part of 
the edge of this opening acting as part of the 
guide for the sliding movement of the link means. ^ 

Thus, t he edge part can act to rastrlfit fnrward 
^^y^jp^r<rfF tho i^ni^ moancAnrt in a^fiffirreri / 

95 construction the edge part is made from a 
synthetic plastics material. 

The convex portion of the first component can 
have one or more axes of curvature, the pivot axes 
of the link means to the first component being 
1 00 disposed close to the convex surfaces on said 

convex portion than said axis or axes of curvature. 

Preferably said pivot axis is disposed rearwardly 
of the axis or axes of curvature when the first 
component is in its extended position. 
105 Thus, in the constructions in which there is 
guided control of the rearward movement this 
particular construction provides a convenient way 
of lifting the link member as the joint is flexed, this 
linking movement creating a rearward component 
1 1 0 of movement in relation to the second component 
which thus moves the first component reanA^ardly. 

Preferably the link means also provide for 
relative rocking movement between the members 
normal to the axis of flexing movement to 
1 1 5 accommodate the natural movement of the joint, v 
In any case, th o^linjc member can be-cogrie cted ^ 
tn^ ft first cnmf^egrbv a u hi versa QgiD D^ > 

Conveniently the link means can be provided 
with a ball shaped JBB d which is located in said 
1 20 second component in which It can pivot and slide. 
The Invention can be performed In various ways 
but one embodiment will now be described by 
way of example and with reference to the 
accompanying drawings in which: — 
125 Figure 1 is a diagrammatic side elevation of a 
prosthesis according to the invention; and, 

Figure 2 shows the same prosthesis in a flexed 
position. 

As shown in the drawings the prosthesis is 
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intended for use as a knee joint and comprises a 
first component 1 having a stem for introduction 
into the Inter-medullary canal of aienuir. The 
lower end of the component 1 has a convex 
5 portion 3 which has c onvex bearing surfaces 4 , 
This convex portion 3 is formed as two spaced 
/ apart bearing surfaces with agroove 5 between ^ 
/ them thus reproducing the condyles of the natural 
— bone. 

1 0 The bearing surfaces 4 of the convex portion 3 
engage a bearing portion 6 hav ing spaced apart 
bearing surfaces 7 on^secono component 8. This 
component also has a stem 9 for introduction int o 
the intBr-ma^ tillary carial of a tibia . The bearing 
1 5 surfacfSi^y are formed on a bearing pad 1 0 made 
from a synthetic plastics material, for example 
ultra high density polyethylene, which is located in 
a tray lU javIng side walls 12. 
^ Thetwo spaced apart bearing surfaces 7 have 
20 an opening 1 3 which extends rearwardly from 
approximately a mid-polnt in the width of the 
bearing surfaces as will be clear from the 
drawings. 

Link means in the form of a link member 1 4 
25 extend between the first component 1 and second 
component 8, the upper end of the link member 
having a ball portion 1 5 and at the lower end a 
ball portion 1 6. The upper ball is held in a pa rt- 
sp herical locatioh socket 1 7 in the first 
component. The rearward end of this socket opens 
through a gap 1 ^ tn thg pronvp. B.J fiaHlng from 
the socket 1 5 is an open sided bore 1 9, the open 
side of which also opens to the gap 1 8. The ball 
head 1 5 Is held in place in the socket 1 7 by means 
35 of a plastics material locking insert 20 which 

slides into the open sided bore 1 9 from below 
r thus rgtainino the ball head 1 5 in place. 

The ball member 1 6 on the lower end of the 
link member 1 4 is located in an inclined bore 2 1 . 
40 This bore extends from approximately the centre 
line of the stem 9 rearwardly and upwardly 
towards the first component 1 , again as will be 
clear from the drawings. The angle of inclination is 
approximately 12'*.The opening 13 in the bearing 
45 insert 6 is dimensioned so that part of the bearing 
Insert projects rearwardly over part of the bore 2 1 
so that a oart 22 of the edge of the opening 1 3 
acts as a guide forjh e forward edge of the link 
memoer tne ba[| 1 6 also acting as a guide for 
50 the lower part of the link member in the bore 2 1 . 
From the above it will be appreciated that the 
ball head 1 5 in the socket 1 7 providesjKjniyficsal 
.jo int between the link member and the first 
component i and the ball head 1 6 at the lower 
55 end of the link member being located in the bore 
21 to provide a gli ding piv ot for the li nk member in 

jh ejecond compS neht B." 

The convex surfaces 3 comprise a first portion 
25 having a centre A and a second portion 26 
60 having a centre B. The centre of the pivot for the 
link member Is Indicated by reference letter C. 

As shown In Figure 1 the joint Is shown In the 
extended position. Figure 2 shows the joint with 
the first component 1 moved angulariy to a flexed 
65 position. The amount of movement from a vertical 



> 



axis 28 passing through the stem 9 of the second 
component 8 Is approximately 120^. 

The convex surfaces 25 and 26 are arranged so 
that the portion 25 having a centre A is in contact 

70 with the tibial plateau provided by the bearing pad 
1 0 over the first 1 6** of flexion. B is the centre of 
the posterior radius which makes contact with the 
tibial plateau In the range from 1 6* flexion to full 
flexion (approximately 1 20®), As will be seen at 
75 the position of Figure 1 the pivot point C Is closer 
to the convex surfaces than the centres A and B, It 
is also somewhat to the rear. As a result when the 
joint is flexed there Is a lever movement first 
between the points A and C over the first 1 6^ of 
80 movement and then between the points B and C 
of the remaining amount of movement and this 
leverage causes the point C to rise relatively to the 
bearing surface 7. This rising movement along the 
inclined axis 29 of the bore 21 causes the pivot 
85 centre C to move rearwardly due to the rearward 
inclination of the axis. As a result the first 
component 1 is moved backwards along the tibial 
plateau provided by the bearing surface 7. The link 
memberf4 bears against the engagement portion 
90 22 of the Insert 1 0 thus ensuring that the 
rearward movement takes place. 

It will be seen however that the link could move 
rearwardly as there is room between its sides and 
the sides of the bore 2 1 . Thus, if the shape of the 
95 convex surfaces required it or if the natural 
inclination of the knee joint when assembled 
desired to do this further backward movement can 
take place at any time, this being accommodated 
by the limited free rearward movement of the link 

100 member. 

If desired, and In certain constructions it might 
be desirable, to allow the forwards and backwards 
movements to take place freely, in which case the 
portion 22 of the insert 1 3 can be cut away to 

1 05 allow free forwards and backwards movement of 
the link pin thus enabling the joint to function as 
desired by the natural movement of the knee in 
which it is inserted. Again, the joint can be 
Inserted into the knee so that the link member 1 4 

1 1 0 is relatively free of the guide edge 22 and some 
forward movement can take place before it 
engages. 

It will be appreciated that due to the 
inconsistencies in human joints It may be 

115 necessary to set up a prosthesis In various ways 
which may or may not require the control of 
rearward movement of the femoral component 1 . 

The thickness of the insert 20 is arranged so 
that in the extended position there is little or no 

1 20 rocking movement but this movement Is increased 
during flexion so that there c ^n be sideway s 
m ovement of the link 1 4 in all directions thus \ 
provicltng a relati ve rocking movement betwee n I vj/ 
th e first and second components normal to tffe 

125 ax l^ of the flexing mnv pmpnt hfltw/ftpn them wb6n 
flexed. This is again desirable to take up 
movement as desired by a natural knee. 

The rocking movement referred to and fore and 
aft flexing movements of the knee are well known 

1 30 in themselves and are not therefore being 
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described further. ; 

As described above the joint is intended for use 
in a human knee and a patella flange 30 is 
provided on the first component 1 . The invention 
5 is not restricted to l^nee joints however and could 
be used in various other joints of the body. In this 
respect it will be appreciated that the terms "rear" 
and "forward" referred to in the specification are 
intended to be related to the flexing movement 
10 and thus, in the knee joint described above the 
side which is referred to as the rear is the posterior 
side of the Joint but if, for example, the joint was 
used in an elbow then this side would be the 
anterior side. 



15 CLAIMS 

1 . A prosthesis for a joint between bones 
comprising a first component adapted for 
connection to a first bone and having a convex 
portion which engages a bearing portion on a 

20 second component adapted for connection to a 
second bone, and in relation to which said convex 
portion can roll and/or slide when said first 
component is angularly displaced rearwardly from 
an extended position to a flexed position, link 

25 means extending between the components which 
are pivoted to the first component, which can slide 
in the second component in a direction towards 
the first component and which are mounted 
therein to allow or cause the position of 

30 engagement of the convex portion on the bearing 
portion to vary in a direction or directions 
extending forwardly and rearwardly when the joint 
is flexed. 

2. A prosthesis as claimed in claim 1 in which 
35 said link means can slide and pivot about a 

movable axis in the second component. 

3. A prosthesis as claimed in claim 1 in which 
the said link means are guided to slide in the 
second component along an axis extending 

40 rearwardly and toward the first component and is 
located in the first component so that the link 
pivot to the first component is moved away from 
the second component when the joint is flexed to 
cause the first component to move rearwardly in 

45 relation to the second component. 

4. A prosthesis as claimed in claim 3 in which 
said link means includes a link member one end of 
which is pivoted to the first component and the 



other end of which is guided to slide In a bore in 
50 the second component and oblique to a general 
longitudinal axis thereof. 

5. A prosthesis as claimed in claim 4 in which 
means are provided for allowing said link means 
limited free rearward movement in relation to the 

55 guided movement to accommodate variations in 
the movement between the first and second 
component when the joint is flexed. 

6. A prosthesis as claimed in claims 3, 4 or 5 in 
which the bearing portion on said second 

60 component has an opening through which said 
link means extend into the second component, 
part of the edge of said opening acting as part of 
said guide for the sliding movement of said link 
means. 

65 7. A prosthesis as claimed in claim 6 in which 
said edge part acts to restrict forward movement 
of the link means. 

8. A prosthesis as claimed in claim 7 in which 
said edge part is made from a synthetic plastics 

70 material. 

9. A prosthesis as claimed in any one of the 
preceding claims in which the convex portion of 
the first component has one or more axes of 
curvature, the pivot axis of the link means to the 

75 first component being disposed closer to the 
convex surfaces on said convex portion than said 
axis or axes of curvatures. 

1 0. A prosthesis as claimed in claim 9 in which 
said pivot axis is disposed rearwardly of said axis 

80 or axes of curvature when the first component is in 
Its extended position. 

11 . A prosthesis as claimed in any one of the 
preceding claims In which said link means also 
provides for relative rocking movement between 

85 the members normal to the axis or axes of flexing 
movement. 

1 2. A prosthesis as claimed in any one of the 
preceding claims in which said link means is 
connected to the first component by a universal 

90 joint. 

1 3. A prosthesis as claimed in any one of the 
preceding claims in which said link means are 
provided with a ball shaped end which is located 
in said second component in which it can pivot 

95 and slide. 

1 4. A prosthesis for a joint between bones 
substantially as described herein with reference to 
and as shown in the accompanying drawings. 



Printed for Her Majesty's StBtlonery Office by the Courier Press. Leamington Spa, 1984. Published by the Patent OfHce. 
25 Southampton Buildings. London. WC2A 1AY. from which copies may be obtained. 



